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moyamoya disease
Moyamoya disease is a disorder of blood vessels in the brain, specifically the
internal carotid arteries and the arteries that branch from them. These vessels, which
provide oxygen-rich blood to the brain, narrow over time. Narrowing of these vessels
reduces blood flow in the brain. In an attempt to compensate, new networks of small,
fragile blood vessels form. These networks, visualized by a particular test called
an angiogram, resemble puffs of smoke, which is how the condition got its name:
"moyamoya" is an expression meaning "something hazy like a puff of smoke" in
Japanese.

Moyamoya disease commonly begins either around age 5 or in a person's thirties
or forties. A lack of blood supply to the brain leads to several symptoms of the
disorder, including temporary stroke-like episodes (transient ischemic attacks), strokes,
and seizures. In addition, the fragile blood vessels that grow can develop bulges
(aneurysms), or they can break open, leading to bleeding (hemorrhage) in the brain.
Affected individuals may develop recurrent headaches, involuntary jerking movements
(chorea), or a decline in thinking ability. The symptoms of moyamoya disease often
worsen over time if the condition is not treated.

Some people have the blood vessel changes characteristic of moyamoya disease in
addition to features of another disorder, such as neurofibromatosis type 1, sickle cell
disease, or Graves disease. These individuals are said to have moyamoya syndrome.

Frequency

Moyamoya disease was first identified in Japan, where it is most prevalent, affecting
about 5 in 100,000 individuals. The condition is also relatively common in other
Asian populations. It is ten times less common in Europe. In the United States, Asian
Americans are four times more commonly affected than whites. For unknown reasons,
moyamoya disease occurs twice as often in females as in males.

Genetic Changes

The genetics of moyamoya disease are not well understood. Research suggests that
the condition can be passed through families, and changes in one gene, RNF213, have
been associated with the condition. Other genes that have not been identified may
be involved in moyamoya disease. It is also likely that other factors (such as infection
or inflammation) in combination with genetic factors play a role in the condition's
development.



The RNF213 gene provides instructions for making a protein whose function is
unknown. However, research suggests that the RNF213 protein is involved in the
proper development of blood vessels.

Changes in the RNF213 gene involved in moyamoya disease replace single protein
building blocks (amino acids) in the RNF213 protein. The effect of these changes
on the function of the RNF213 protein is unknown, and researchers are unsure how
the changes contribute to the narrowing of blood vessels or the characteristic blood
vessel growth of moyamoya disease. For unknown reasons, people with moyamoya
disease have elevated levels of proteins involved in cell and tissue growth, including the
growth of blood vessels (angiogenesis). An excess of these proteins could account for
the growth of new blood vessels characteristic of moyamoya disease. It is not clear if
changes in the RNF213 gene are involved in the overproduction of these proteins.

Inheritance Pattern

Up to 15 percent of Japanese people with moyamoya disease have one or more
family members with the condition, indicating that the condition can be passed through
generations in families; however, the inheritance pattern is unknown. Research
suggests that the condition follows an autosomal dominant pattern, which means one
copy of the altered gene in each cell is sufficient to cause the disorder. However, some
people who have a copy of the altered gene never develop the condition, which is a
situation known as reduced penetrance.

Other Names for This Condition

• cerebrovascular moyamoya disease

• moya-moya disease

• progressive intracranial arterial occlusion

• progressive intracranial occlusive arteropathy

• spontaneous occlusion of the Circle of Willis

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Moyamoya disease
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0026654/

• Genetic Testing Registry: Moyamoya disease 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1846689/
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• Genetic Testing Registry: Moyamoya disease 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1837418/

• Genetic Testing Registry: Moyamoya disease 5
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3279690/

Other Diagnosis and Management Resources

• Barrow Neurological Institute: What Medical Therapies Are Used To Treat
Moyamoya Disease?
https://www.barrowneuro.org/specialty/moyamoya-disease/

• Boston Children's Hospital: Learn More About Treatment for Moyamoya Disease
http://www.childrenshospital.org/centers-and-services/programs/f-_-n/moyamoya-
disease-program/patient-resources

• National Institute of Neurological Disorders and Stroke: Moyamoya Disease
Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Moyamoya-Disease-Information-
Page

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Aneurysm in the Brain
https://medlineplus.gov/ency/article/001414.htm

• Encyclopedia: Stroke
https://medlineplus.gov/ency/article/000726.htm

• Encyclopedia: Transient Ischemic Attack
https://medlineplus.gov/ency/article/000730.htm
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• Health Topic: Genetic Brain Disorders
https://medlineplus.gov/geneticbraindisorders.html

• Health Topic: Stroke
https://medlineplus.gov/stroke.html

• Health Topic: Transient Ischemic Attack
https://medlineplus.gov/transientischemicattack.html

Genetic and Rare Diseases Information Center

• Moyamoya disease
https://rarediseases.info.nih.gov/diseases/7064/moyamoya-disease

Educational Resources

• Boston Children's Hospital: Moyamoya Disease in Children
http://www.childrenshospital.org/conditions-and-treatments/conditions/moyamoya-
disease

• Columbia University Medical Center
https://www.columbianeurosurgery.org/conditions/moyamoya-disease/

• Disease InfoSearch: Moyamoya disease
http://www.diseaseinfosearch.org/Moyamoya+disease/9608

• KidsHealth from Nemours: Stroke
http://kidshealth.org/en/kids/stroke.html

• MalaCards: moyamoya disease
http://www.malacards.org/card/moyamoya_disease

• Orphanet: Moyamoya disease
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=2573

• Stanford School of Medicine
http://med.stanford.edu/neurosurgery/divisions/moyamoya.html

Patient Support and Advocacy Resources

• American Stroke Association
http://www.strokeassociation.org/STROKEORG/

• National Stroke Association
http://www.stroke.org/

• RareConnect
https://www.rareconnect.org/en/community/moyamoya-disease
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ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22moyamoya+disease%22

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Moyamoya+Disease%5BMAJR
%5D%29+AND+%28moyamoya+disease%5BTI%5D%29+AND+review%5Bpt%5D
+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days
%22%5Bdp%5D

OMIM

• MOYAMOYA DISEASE 1
http://omim.org/entry/252350

• MOYAMOYA DISEASE 2
http://omim.org/entry/607151

• MOYAMOYA DISEASE 3
http://omim.org/entry/608796

• MOYAMOYA DISEASE 5
http://omim.org/entry/614042
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